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(54) DIGITAL FILTER 

(57) Abstract 

PURPOSE: To reduce a coefficient revision time 
considerably without increase in the scale by providing 
a data generator comprising an adder, a delay circuit 
and a coefficient register to each tap in the digital 
fitter employing a RAM for the multiplication. 

CONSTITUTION: Data generators 10a to 10d or the like 
of the same configuration are provided to taps of the 
digital filter and data information from an input 
terminal 1 and coefficient information from the 
generators 10a to 10d are multiplied by corresponding 
RAMs 5a to 5d and filtered information is oirtputted from 
an output terminal 3. A coefficient signal from a 
coefficient data input terminal 2 is stored in a 
register 1 1 based on a control signal from control input 
terminals 4A, 4B and accumulated by a delay circuit 14 
and an adder circuit 15 to provide an output of the 
coefficient information and the coefficient is revised 
in parallel in each tap thereby reducing the coefficient 
calculation time considerably. As a result, the 
processing lime is 896 clocks (=265+64) in the case of 
an 6-bit input for 640 tap provision, and then the small 



sized and high speed filter is realized. 
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1 

^mt, mErtgB7KW^£f8£TSft&7r J l'Xfg£ 
Z%^Tff?7 : Ji?9)l7J)V9\Z$i\,>T, &9v7°% 10 

\zm&&Wim*%.rt% tmzmtzm&m&ft^ 
sts^-zKQi^mt&ffiz.. 1ii^m&&m^mfemz\t 

«#a©MEl*lgB7 K )s7,m^\ZftfoLtzT H UZ\Z& 

m^z&fz z. t zftmtrmxm 1 e«©t^ 99 
huh*?. 

[»*«3] aEx-*f6£#a«u a? 
*a«#at. ffieatMM^aofflft&Meaa^a 

4 ] a£ft*aft?attfflea 1 fwwm^© 
E«®?attt(lESi 2 <DM®mt td<k 0 IWBl^X * 

a«inJHi«atrEfc*»atr*»*ai. 2, 3* 50 

&tt4E«©x4 *J9Ar7<<fr9. 
M*a5] 7^**74 Jl^®fflK?*&?rV5> 

*;n»*#sa*«a«**tte«fca*K«S'r*i>a 

^at. NGaaa^aaat£BtteAV7Pi/^a^ 
£8U? l 7 -f \$\7im ^&s& ltwee 

a#afc*A*7Hw^«R*Bt«i*.. WE7^ 
^«»*ttEE«*aic»A6nfciWB5 s ^ &9Msm 

cttE«aa^eatt* £#ic«8-r*«MMHH&¥ 
at»E«a«^*«*aaa«fr**ajpji*atft 
^ttx-^at^at. ae*2©iwfp«*fc±D«« 
sn*»i*j:tf»2©MR#ai:*aAT. we^sc 
«9a«ttKtt. aeaaAiii^aicj:oa^u&aa 
HD»a^ftaEE«*a©WErt«B7 h i^xa^icat* 

ea^aca*. enfetter ^;Hg^©irjj?£-ra 

7*-*»IW**i-*£fc*»aiT*5V 3>**7* 
)19. 50 



4$5l¥7-2 7 3 6 0 0 

2 

maa 6 1 iwe&* y ^ictt«rEaaa^©«aa: 

«^£SttSH£fc1«*iT*»*flI5E«©5V 

[aaan ME^-^inJWtt, »i©M«a*Tr 
Ma3nmE*aaa*«arr*i/s>x*'&, wees 

•cawr-saio-tv-**^ *fflfi#0«»*aw-* 
ha****, MEaio-ti^tae** 

t, £©»2©*i'**©aa*»aT*»BiaBfc. 

2KZ>3fiMIU8&CDm* iffiEJI 1 ©* W^Offi* t*m 
[0 0 0 1] 

)V7j)i?izmu mz74 )v*mi.<D5*>fkn&RA 

M (Ramdom Access Memory) Sti 
[0 0 0 2] 

[&*©&«] -mz, 74zSi$>)i7<()V9om&m 
taa-rsaax* tvx, <n a#a£affl-r*« 

(2) ROM (Read Only Memor 
y) £ffifflfS*-&, fcitf (3) RAM (Rando 
m Access Memory) Sftfflt^S^, ® 

3ao ©«aa**«4**n!a a. 

[0 0 0 3] H0 3O©ajSM*©1*a*5V5>^7 

jvpomfEmmtzoTj V9)V7<<)V9 

v 7~±.\ZMf$.LfiL*mft^y 7*©^y 7*Offiac»B U 

TjtauT**t. aaaaattafpaaoaTiiia 
^•©ttafcaarscfctfwc****, 
>>7±©x-f )V9(ommmtRoum^ 

lr>5tfA/**<. &fca*»©*a-C*D. RAM©I 

^©JSt/iS. 

[0 0 0 4] fl*fi, ROMfc<fc0 (8X8) ©S?gg§ 
*«abfc«^, £T©S#&*£«#&A/T?B<&g 
2©1 6*= 6 5 5 3 6 hS©x~^ 

UT65536 + 16 = 1084576tyht*5lM 

[0 0 0 5] ROM©^t>0lCRAMSfflV^a-&©m 

•a^waTrfcafc©. a;W2 8 #©#■-?£<> 2©8 

^=2 5 6Bt^0 1 6teLT2 56X16 = 4096 
Kyh-catr. ROM©^aiStt, -)RJCRAM©4fg 
EUiT&sat. h»**2 5 6a^SlC**fc»&. w 
Z fr\Z R A M \Ztts< R O M^ttS < Jft -5*^*3 

[0006] m»mzmm-rzTji?*)i7j)i 
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(3) 

3 

AXftO&ftlCttBoo t h(D7WJX 
[0 0 0 7] 4i©RAMSIWT4i'7^0FIR 

«na-f ffi7^*£#&£L£gsi©t£ 

[0 0 0 8] Cfl!HI«afc»5 s -^«3WK*WT, SSI 

fMMIA**?- 7 4J;DX*an*«WWWK«i;TR 
AM 7 5 04"3©RAM©tf>*>6— t?*a«LT«y&U 

[0 0 0 9] £©81 <D=T*J9 )V7 << JV9<D7<( 

)M>m&m\Z&^TU, 7 ^Xr3-y7 8 tex-* 
A**f 7 UJftSAASn&BfftO^^;^-^* 
7 Hl^X»:SgftLT4t3©RAM^6»*RAM7 5fc 

RCftlftaFfiDWSaSdlC^-^ftfflAU (2 2 

a~2 2c) lC«fcDBr«HII«»eStt&«. JD^S§ (2 
3a~2 3c) K±0Jjn»bT7>f;^SU?&ffVix- 

*taawf 7 3<koatfrrs. 

[o o i o] £©«ft«jfcfc«k»3. 5Vs?*;K7^;]/* ao 
[ooii] ^©sei©8aE©x>f 

)V74)V9\t, H9i£©<$KRAM£&AtfAirC[Il8ffl 
7^;V^tg|?©Mt'Aa©x-^SrRAM{C^ 

[0012] 09^.«, mjeox-f j^©#» 
sittA*©-^-?*!*^ t ? h-eaj##i 6 \tv h© 40 

1 9 v ymz D40 96t7 hw^sasex-* 

tf&SKft t) , 4 9 v 7°~C\t 1 63 84f>7h©r-^ 

SA6 4 o*y:/©7^;^a<&g<»:£n* c©«-&4 

096tfyhx640 = 2621440Hyh <i0Aft 
©ift£. 

[0 0 13] £ ©x-* £-f^T v U 7 JMESI 

bfciT-5i, «S©^SIC2 6 2 1 4 4 0fD»^ 50 



®M¥7-2 7 3 6 0 0 

fifcfcO, (glcl 6£y h/^WWClESILfc.hLTfc 
1 6 3 8 4 0?n *&H©IEaiSMHi 

mc p u©tttgt#«ctsarrs. 

[0 0 14] ECDfcjftlfciJHIU •x-*<Ei£l$ra££< 
Lfc^2©S!*©7 i ^^;P7^^tt, 09*. tf. #M 
¥4-2 2 2 1 1 l^&SgKM^anT^S. Jl©^2 
CDMOf-f ¥9)17 4 JWCOmtfL*® 8 fcjRf. 

[0 0 15] ^^©^m^S^I^^l^i 

0 7 fc^-rsi i ©ftjfcfli©^ =?9h74h9 tmmz 

4ffl©RAMSffl^T4^y7 , ©F I R 7 ^ ^ 
[00 16] ^©^2©tl£3feM©x^v^^7^;^tt 

[0 0 17] C®JB2 4>f&|Effl®7 ! <f f^Jl^ 

[0 0 18] H 8 *r. »Rx-*A# 

asnps 2 <fci3A*5nk^x^9 lfc^sn^&x 

9 2rii8£-fSrt6B7KWXi:Si£Sg9 
3fc*V»T***na. fH^ffl^ttfH«ffi^*S^8 4J: 
D A*Sn5M»if otf-^IiRS 8 6KJ:0 
RAM 8 Sffiff^^S^^nfcRAMt. 7HI^Xx3 
-^8 8£^UT#ASn&ft«&7KI/7ICft£LTte 

[0 0 19] 7^*8WfcHl/T©»f|stt. *fcfcH7 

ic^-r^i©^*f<l©x>c^^;i'7^;^i^-Ta5-5 
©TSJK(i#B§T5. 

[0020] ^©i^tc> iswcawx-^rort*^* 
ff 3 C tT« 2 ©ft#0ll©xV s>*;W7-f 
x-^n-H«^*^^tT?^tJ©T> *<n* V7~<D\L 
•yW, 8t*yl>X4?y7"=3 2fc:yh#Ta&£. 

[0 0 2 1] 

[«?&&«*» b J: 5 fc-faiWH L*>Lft#S, £©ft 
*©x-<^^;V7^;^». ^yT^fBtScSirx-* 
£te*ft-rsfc&t::2 5 6@©S»*^Stc^D, HA. 
4^y7*T32 + 256X4=1056^D>y 
ft*. ^ etc, 6 4 0^-^oSMSn-Hi:6 4 0 
J'ayjreiT. »gcjggfc6 4 0X2 5 6 = 1 6 3 8 
407D>y7©IH 6 44 8 0 7Dy 7'i5>Sift-5. 

[0 0 2 2] -fftfr^ ^«pCPU^©ft#SS«5-r 

[0 0 2 3] Ufcd^T*^M©gSgtt. «»^S©I^ 

ms^M u AjiK)^©-:?**^ a pf)V7 4 )V9 sa« 

[0 0 24] 

[SBSS^T-sfc*©?©] *^^©x^^;v7>f 
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(4) 

5 

t, RERRRRRRRlCttRErt«7Fl'XRR«R 
^RRRKttAARRfcRfRl/TRRERR 
Rfc4*57FPX2tft¥Ri:£R*.. RE7*;i<*R 
RftREER^RfcRA&nfcRErW 5>*;WtR*ffl 
^Tff 55*4 5>4W7-f ^fcRWC, ^y^ftti 
E«»R#£Stt*a:#fcRR-r*«RRRR8^R£ 
RERRR^£R#$RiraRT*R«tDR?R££#tr 
^-^RR^RifcRA, WE«R«^Rft»fcttttE 

R©«fEl*lR7 HWXR^lC»*Ufc7 FWXKRIfrr 
$Rfifc*C*?>. 

[0 0 2 5] Sfc, *RW©7 f ^^;l'7^;l'^©WE 
&9*>7\zte, RERRR^©#afcR^£§tt£Rj& 

[0 0 2 6] £fc£StI, *%Wf^?JP7^M 
©RRx-*R±*ftH:, RERRRR&R 1 OMR© 
Rfc±D«8T*RERR«R#R£, RERR«»# 
R©ffl*ftR2O«RRRfcJ:0«RSn*RR*R 
t. RERR«»*R©a*ittERR*R©ai**JlD a? 
#T S ffiEJBRiHR? R t fcWT *RR if* C <t t>T 

[0 0 2 7] *RR©7V 99*7 4 fr9 

©RER^R#^R«liilER 1 ©RRRROS'Xt** 
ny^T?WR*n*l/^^0»ftR*. ttE>I@#R 
fiRER 2 ©MRRR IC J: D RE W** @R©R2i « 

*Rr5RRBR«R*, MEgRairwsflngsgfc 

Rt»RRtT*Ctt>T?**. 

[0 0 2 8] Sfc, *»SCDft©T^j'i'Jl'7-fM 
6R*RRRRftWERRRRK*a"r*rt«7 F 

RRteR«r»rt«rHi/^fe»Rr*E««i!t, id 

Ert«7Fl'XftaRr*rt*7FWXRR^R£, R 
ERRRR«RRKttRErt«7 F kXR^£SIRL7 
W ^^RRRfcH\*RR*RRbTREER^Rfc4 
*.«7FUXRR*Ri*RA, RE7^^SRSW 
EER^RKRASnfcREx^ 5?*JHBRftRHTfT 
•5 5^ 3>*W7 * CRV»T. &9 v 7RCRERS 
ff^fcgtt-S fcRlc«»-r*RRRR«»9« fc RER 
RR^SR^^RiDR-r2)^RiIDR¥Rt«r^tJx-^ 40 
R±*Rt, StlES2©M«fi^JCckOS(I«$n^Rl 
R«fctfR2©RR*aifcR*.T, RERRRRRRR 
irtt. RERRft*RSfi:J:D8Rl'fcR&R*RR* 
MEER^R©REWffl57 F l/XRRfc»Rlyfc7 F U 
XKRRU RE7^;^S^Rlitt, REEft¥RK 
SAetlfcHEx^ S^JIHBRORRS-rax-*** 
RSRTSRR-ea*. 

[0 0 2 9] s&fc, *^©ffi©r^"7^Jl'7^;i/^ 
©RE&7 v 7"fcttRERRRR©RR&RR*R»t* 
RRt-J-SCfb-C**. 50 



RBB¥7-2 7 3 6 0 0 

6 

[0 0 3 0] *RR©tt©7 ! .f5?*;U7* 
;i*©REer-*«9Hltt. Rl©MRRRT?«R*n 
MERRR******^***. MEER^R©HJ 
* * fc lifflE * ©a* £R 2 ©®RR^1?S«1- 
SRl©-teW*fc. MBRRCRRfcaW-**:**-- 
FA**ffc. WE»l©-feH'^fcttE^«RRSR 
ER2©RRRRTRR-r*R2©-fel'#*i, ^©R 

2©*i/**©ffl**»§ , r*jiRiii»fc. £©2®iej 
R©m* t rer i ©* p7 * ©m* t £io»-r sans 

^©HnRS©m*S^R^ffl*T«*X^-FW 

■hm-h s«rr 4«Rt-r* c t 

[0 0 3 1] 

[RRM J*CC*»R©«RR©5 f -f3?^>I'7-f;^* 
HRftRRUTRUW*. 

[0 0 3 2] 01 tt*RR©R 1 ©**R©tV 5>*;i/ 

©xw 3?^7-f ^tHURRRRtttH-RRSff 

[0 0 3 3] SI ftRRf* fc, *&HJ!©R 1 ©RRR 

RR©«»€RtJ*A**f 1 1. 99frV4fr9 
©«&Ti&£x^ S^^RRfcSRR^-^CRRSS 
tt-5A#R^ (2a~2d) t, MRR^©RRtStt 

*MRR4MH a 4A**tf4B©«wFnfc, atjR? 1 

2 ± 0 AfcaiifcRftx-^iRWRRR? 4 A«k OA 
-h S n* A ? a y 9 \z «fc 0 LMRRRtt? 4 
BtA*sn*f!RRRK:«tDfia*SnfcR»7 f -d'* 
■>Xfi * D v 9 \Z mm LX7 F 
^oT^RJnR-rS4fi©7 ; -^56±S§ (1 0a~l 0 
d) t, v'X5 i A^D5/i'tC^»3UT7F^X&1^0 
M-r7FUXft£.Z-?Z*?>9l2t. <t-9&S£M 

( 1 0 a~ 1 0 d) ©RRJWTSnfcRRx-^SER 
T^4R©RAM (5a~5d) £. RR5r-^RjgR 
IC*7>^ 1 2©R^*§ltTRRR^5 i -^SRiW!-r 
5RAM (5a~5d) ©ftjt©ER7 F WX S*R1" 
«3j»Sfctt7w;^SWRlCA*RRSR«-TRRRR 
x-^ORRSnT^SRAM (5a~5d) ©ffijtE 
*7HUX*RRf*7FWX5 f 3-y8i, A*R^ 
t^Rx-^SRRfS^RAM (5a~5d) ©Hi* 
*RRRIWjIR***«iR* (2 2a~2 2c) i. 
^©iliERR (2 2 a~2 2 c) £J:9RE3tlfcRR 
t RAM 5 b, RAM 5 c feii^RAM 5 d©-€"^T.-ftl 
#&R*ffl3nfcRRfcR*T*fc»©»»» (2 3 a 
~2 3c) iJD#R2 3 c©tHA©«»*R»t*ffl* 
^?3i*WTS. 

[0 0 3 4] x-*R£» (10a~10d) 

©Afl:n«IA«|$jicTH2«#R-r«a:. *RR©R1 

RRR^ATJR^P 2 * & A* 3 n^RRx-^ SRRf 
«RRU$?X^ 1 1 <t. RRI/^X^ 1 1 icft^tlfc 
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(5) 

7 

1 1 fcfiytsn&flw^-^sjwrr-snnWBi 5 1, 

Un#8Sl 5©ffl#£HJ7Jt-£tfJ7J$^l 7t£;ftr5« 

[0035] £©gu ©lessen©?^ -7 ^i^^* 

[0 0 3 6] %.\Z. Z.<»%imv> : T4 99*74*9<r> 10 

[0037] nv® i *#«i-r« t, *89§©m i on 

mmoTj 99*74*9o>QM. ; ?-9ie&Z\t* 
"r-^Kil^T (2a~2d) «fcOA*$tlfc«»x- 

£ ©H 1 ©JOM*©^ 4 *9<D&9 v 7**© 

x-?5§£S8 (1 0 a~l 0 d) ttlWMIW^-^fta 

»7HWXlC«i;TRAM (5a~5d) iZfttHZtl 20 
«. 

[0 0 3 8] *lc, 0©JUMMMS«* 
jftTStf H 2 SMW* £, £©x-*2g£8g 1 0 ©# 

X? 1 1 fC&*ft2n> ->XxA^n«;^lCR«!bTjnjr 

[0 0 3 9] fl*tf, <MM*5T?AA*tl©l9tt. *© 
«»«*T-*»5T&D, A;fctf2©l$l«-©«*« 

x©lOif©«ScS#x-^K (x-1) cffR&fti* 

»Snfc*IMx-*tt*'7>*l 1KHMUT7F 
UXx3-^8atSS£-rS7Fk*fc***LTRAM 

(5a~5d) icMfcttMSiiS. 

[0 0 4 0] C©ftl©%KM©7 i ^^^7^;i'^© 
7 4 *9^.W\zmhX\m^m<D^4 99 *7 4 *9<D 

[0041] #fg?i§©3i i ©sawn©^ 7^7 w ;p 

;W7 4*9hM Cfctt<D 9 ay 9 1fi&mnto&1fi> x- 
*«#*M*HCfr3*iWB*5&© 2 5 6?D7m 

t©* 5* ~f\z^-9 o- nawe* o winicsftarfls 
[0042] ifcr-i'^Si ottinJHS. v-7x^ 

[0 04 3] K\Z. *¥&W<Dm 2 ©ftlMl©^ 99* 50 



&BI!¥7-2 7 3 6 0 0 

74*9\zwxmi-rz. 

[0 0 4 4] 0 3*#fig-T-5t, ZlcS^OSaM*©^ 

^7*;P7^;i^tt, %i<Dmmma) ; T4 99*74* 

9 4®(DXt>>% : ? (2a~2d) ©ftO Cf^ 99*7 
^^©«»T**ff*x-*©«»*S^« 1<B©A 
Mf2*fU H©A**?2ft*3iC««bT«jR 
x-**A7JT-5x-*38£S§ (2 0 a~2 0 d) £Sg 
l©***!©^ ^Jl'7-r^©5 f -^»4» (1 0 
a~10d) ©ftOK1HM.aB0M4, £1©***!© 

99*7 4*9 <»®im%ktm---?m-mimmz 

ttl»HHIHW*#l/T*«. 
[0 0 4 5] C©5S2©|^Jg^©5 i ^"7^;l'7^;^© 
ffftT'-^Kfclfrfctt. *r5 f -^*&*2 0a©K5ft 
W77*l 1 aCAAW^^SA^ansflWICT 8 --* 
Ka$ffi»U JfcKx-^SMyBte 0b©«RW'7X* 

1 1 blC#»x-^Kb*fi»jfU SStCx-^SM 

2 0c ©#RW77>* 1 1 c tffiSf-^Kc 

U S&fcx-*S8£»2 0 d©Mtl'?X* 1 1 dtt 
Itf-i' K d fcflH**-* «fc 3 J'Xx A7 D v 9 £ 4 7 

[0046] -ena*©*^ m 1 ©fy&0ti©xV 7 
7^7^ ©Sift UT&5©T#aaftia9§tt«fis 

[0 0 4 7] C©»2©$QM9©5V5>*/V7^*tt 
4fl©AftJ0? (2a~2d) & lfl©A:fcJft?2Ktt 
U. SSfcx-^^fS (2 0a~2 0d) ^©ftfttt 
© 4 1 #lrr-5 £ tdtT^5©t?-?-©ffi^©ffillSft 

[0 0 4 8] *C, *38W©*3©IIIM!©7V5>*;i' 

7-f^ctJViTSiwr*. 

[0 0 4 9] H4<MMirt-*i. d©^3©*ffi«aj©x 
4 99fr74*9K» mXt&ft\Z, f 499*7 4* 
*«ftT***ft5 s -*©tt»*5W-*AA*P (2 a 
~2d) 75^«»7 i -^*A*bWffllfi^«i i 4A*J; 

at 4 b ©*n*n*> s omwmmz & k> fatr-9 

mmnU C©»Sttnllt«»5 I -^«RAM (5a~5 
d) 'sWftU S6K7^;^«flTOlCtt. RAM (5 
a~ 5 d) fclMftSnfciRSHinJICffftx-^ftWjaBIB 

as^-a-. zommzntzm^tRAusb, rams 
c^qcram5 d©-5-n-?n^6.K*asnfc##s 

iflirt-Sx-^Jntm (2 4a~2 4d) *mi©*iSfi 
«a]©7 i i'7^>iU7w;I'5'©x-3'^Sg (1 0 a~l 0 
d) &&Vmm®& (2 2 a~2 2 c) iSitfinlMf 
(2 3 a~2 3 c) ©■tn*n©ft0lC»t*«lJ«BW' 

hi? i ©siisci©^^ 99*74*9 tm~mi£~cm— 

[0 0 5 0] 135$#M-r-2>t, %3<D$mM(Dy : 4zS 
9*74*9<D?-9im&2 4\m2\Z7F.-t : r-9ft 
4S1 0\Z±U99 3 5*«tt;3 6^e>rXlCRAMr- 
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9 

1^*3 5*3«fctf3 6<D-tni?nS{&JIS#^«^4B^ 
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